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(54) SUBSTRATE TREATMENT DEVICE AND METHOD OF MANUFACTURING 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
consumption of nitrogen gas and to prevent substrates 
to be treated from being naturally oxidized or 
contaminated. 

SOLUTION: A batch system CVD device 1 is provided 
with a boat 21 for carrying a plurality of wafers W in a 
treating chamber. A film is formed on the wafers W in a 
state that the wafers W are held on the boat 21 and a 
wafer transfer unit 30 for transferring the wafers W on 
the boat 21. A standby chamber 3 in which the boat 21 
stands by for the carrying-in of the wafers W, and a 
transfer chamber 22 in which the unit 30 transfers the 
wafers W on the boat 21, are separated from each other 
by a standby chamber 4 and a transfer chamber 23. 
Nitrogen gas G is circulated in the chambers 3 and 22, 
and the oxygen concentration in the chamber 3 is set 
lower than that in the chamber 22. As a result, as the 
oxygen concentration in the chamber 3 is lower, the 
production of a natural oxide film on each wafer W can 
be effectively prevented. As the oxygen concentration in the chamber 22 can be relaxed, the 
consumption of the nitrogen gas can be saved. 
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(54) mm<D^mi mixm&mii^zp>¥m4mm(D9m^m 



(57) 

2 l^C'>^/^>^^«i-^->:Il/^^(gStg3 o^^ld^^/^- 
2 2 i: i^mm^^^ >y< 4 ir^ic^^^ .y^< 2 
3i:t^<t>)ll^$tv. #^S3^:^«^2 2i:{c:M^;{/ 




1 

felt LtimiX'mmM(Dm a Srii tTaRA1-*S««fip 
^So 10 

mmmi$.mzx^xmmm»p^(D^m%i^nLxmm 
im^m4] mmnm^tmm^m.^mmtimmL 20 

im^m 5 1 B(lf2S«^«^(^^*Zi^;55 2 0 p p m 
{c:E«(O£te*0!age„ 

[w^js 6 ] sstciifi^aa^is-r^taa^'^HtiiasK^^ 
»j^Lfci^ii-c*a!a^oMp^iiLTasA-r5S*gis}# 30 

mmm i: ^ii i ^ 5 mwi.^mmm -r -5 ift^to^ax 

5 HuiEfti.a^©ffifii»±tr jg^ $ tir MiES««Jf 

[00 0 1] 40 

Sc4!ias«»i^gf{b^r5^^BS±-t-ss^if m 

itegyS-^^MIgt?© C V Dmi:m^ l^H. *> ^FM^aSrSt^ 
Ltzr)-t^y<y^^jmWL ' CVDgglc^lJfflLT^ 

[0 0 0 2] 



#^2003-7800 

2 

mn-cvDmm (wt. as^aa^fiirv^^o ) 
IB R $ ntzvi&±i3i^(Dmmizm^^ttx v ^ 6 

yhi:. -o(7)Bi65Mp$ixfciit&S:^(*:ro;SJ^4^{-}FM 
^fimam\z^^ y y is^lK e SEJcg^ $ nxv ^ 5 F O 
UP (front opening unified pod , PjlT, Jj^y K^V^ 

10 0 0 3] t^=^y^(0^\^JTb^X-^^yYt^^m^i\, 
v^^ct LXh'>:^y^(r>mi^&\tmni-^^i:i)iX'^i>o 

[0004] «>a©SS«l!a3£SSriE'<TV^5 

6-7 7 1 5 2^t5j:i;'i|#M¥7-2 9 7 2 5 7-^*Sfc 

[0 0 0 51 ^#IC<J. ^ictfc<0^>aiyN^^tl^f!P:}f b 

ft^-fey V:::hmt\\^x^=^y^<DmW§e.^mnirhSM 

I F (standard mechanical interface ) '^y K^'SSffl 

L7tS^Mai^«T-*>-oT, ^a^--wasAf->^LT5j^ 
-h;S5^«|-r-55K-ha-x>fi^t/^i. SMIF/Jfy 

[0 0 0 6] 

*:^^3tEwSfi^aagg^c:jo^^■rn. ^>:J^^^<og^K^bl^ 
[0 0 0 7] :^mm<osi^ti^ mmif:^<om^miti9m 

[0 0 0 8] 



(3) 

3 

[0 0 0 9] mm^m^m^mi-m^^mmmiziiii ^ lo 

mm.i:Tifi<DXit. ^m<D^m:fJ:^t^>j^-mzfi^X L 
[0 0 10] 

mm\^xmm-rh, 

[001 1] 3^IIJ^SoJ^tg{ci3^^r. ^^^e^ic^sS^S 
mii:mL Lfc 9 ite^^t&JSIS^© C V DlgSrJi^fife L 

^^TV^5o tJlT<0Si?g^c^3l/^•C. mim:£*(llil2 

[00 12] igi~@4IC;T;$ix-CI/^-5J;5»-. 
SCC VDgfi 1 J;oXjt;fyfls:0^ff^«^ 
{-fll^^?ixAcgft:2S:{ixTV^5. gfls2<Drtg|5tc*3lt 

^ra5r«fi&1--5#^^ 3 ^ffM LtzWmm^-r '^y<4i)i 



#W 2003-7800 

4 

4 ©rtgiSIC^^ LTW LAni-5Ac*©i*^^t^P 7 ASM 

m^'f-^ yy< 4 i^iiii&^w 9 ^Jio^^^t 1 0 imm^ 
3iz^mi-^iio\ztix'etimm^rixt^*). i^Mi=9 

[0 0 13] 01. ia3*3J:t/ig4lc^$ixTV^5J:5 

^^-y 1 4;65|WI'L^RlcgBa$HTl^5. T'n-lry^^i 
-^1 4»igi*:2{c-7::i*-yuKl S^lffVX^n^n 
T*3 9 . -r^^^-zu K 1 5 W^4 (0^^t« 

KifAP 11.1 2{zm'bmcmm^tixmt^2izxw 

$^^TV^5<, /uKl 5tcji7°a-fe;^'?^3.— :/i 

4 »R1i5f1'2£g|5{Ci-oT?F^^!g$tt;rctoa^ 14a M 
^E|-;{fy^J^/<-v?;<f>^^^^A^5fc«)W;?f;^^AWl 6 
1 4(7)F^^*KSS^^-r-5/ci?)<^gN 
MWl 7 t;55^i^$nTV^^„ T'n-fe^^^-y 1 4W 
rPi LTtO•r=:/)^— /UKI 5<DTi^mait>'^yi' 1 

[0 0 14] iai*jJ:t/ia2(^^r$tvTv^5<t # 

1 9i5^aSixT*3i9. P|sffl/j:Bl^l±«B&-r-5*^ ^- 
1 9ttftii[{C3ilWi$ix-CIaI$EgS£tc3t*$ 

i:. 1 9 a 

ti:m^X^^^o nc4b\ illt)*3LCtlli:#|^lfiJ«-i:(^!tg-^ 

[0 0 15] /J^— ha:^^— ^ 1 9(D^f^^Ul 9 a (D 

5feiffi^fiO±ffit::{iv'-yu^r-v s'7'2 0;6i7k¥f-Jg^#»t 
hinX\>^io v— >'i'^-\rs'7'2 Oli:?'n-fe;^^3.>-:/i 
4©:rPJ-7*iS-7-5f:— /UKl Sc^T^MPSrv— /U-f- 
5J;5tc«fi£$iiTV>€)i:i:'bi-. ^- h 2 i ^SEI- 
^mi-iXo{m^^i^X\>^i>o h 2 Ui^ic;*: 
(**ig(Z)}F^«T'«H3|s:) Oi^cc^N (SS) «ifgiJ«-Sr 

T\ 7'n-fe;^^^-y 1 4(Z)*Q;a^l 4 a {C>tLT3K— 

^ 1 gfciSv'— /w#+tx7'2 o©#^jc# 

[00 16] iai~ia4jC:^$nTV^5<t9l-> fif*: 2 

^s$ix5sa:a^p^i:LT©iss^ (fiiT. ^mmt\>^ 

bo ) 2 2^m^\^fz^m.^^\^-^^<2 31)^WLWi^HX 

a t) . ^mm 2 2 \tmm (.i^%sMmzm^%inm% 



»4 



5 

■5 J; 9 tC. W< 2 3 Jrtti^^W 2 4 *5 J;TJ^f 

2 5 2 2 triiii-rS i 9 tr^:ix^*jxg«!$ 

[0 0 1 71 ^m^2 2iCtt7^~-}'2 HzmLX'>^y^ 

T4a"9, n-^'i;-Ti!'^3.zii-^'3 ni±ffiir^E$ lo 
nyt^- y -TT^ ^=.31-^ 3 2 «r7k¥Bil^-e@ife$ 

3 2<D±®|CH:^z:y-TT^'f-^3i-^ 3 3;j5^g$ 
tirtJt). ^-y^TT^^"^^-^' 3 2Ji^-y-T 
T;?^^^!-^' 3 3 Sr*¥;^«)$-a:5 J; 9 icflifig^ti-c 
V^So ^ry^TTiJ'^^^-^ 3 3©±ffi{C|lSl!)-^ 

3 4;45^g$n-r*J9. ^-y-TT^J'^^i-^ 3 3 
fi^Ib-^ 3 4 ^*¥^ib$-a:2) i p «c«fife$ixXv^-5. 
^l!l^3 4fC|il>:J^/NW^Td»e>^l#1-'5^>'f— rs 5 
*5«ictfc (;$:^iSoff^^(wJoiNT(i35:i!c) . ^FalUlciia 20 

0 flSI "9 C^ffi^t^ J; o rfllfiK $ ixfci U'<- ^ 3 6 

[0 0 18] igi~ig4{c*§nTv^5<t 

^>3:/Ni5AiSffin 4 0. 4 0 \at-M<Djf^y h'^-y-r 

4 1. 4 ii5^n^'jxsg$ixTv^5o ^•yi'-^-y-r 

4 1 {iVN-fitfc^Ky KP^«S1-5mfi^4 2t. mm 30 
^4 2fc«S$nfc7K5' KP«)dp^y7'Sr^lltt-r5^^ 
.yy«ffii«l«4 3 t>&^i^TiJiJ. «g^4 2(c«E$ 
tiytJJ<-> KPO^i'S'^^^^^>y«««4 3{Cj;o 

IBS-^-5i9^c/j^oT^^5. y K:i— t'-^- 4 i ro«a 
■&4 2{^>tLTIiJK.y VPiK mmi-^^-y KftSii^S 

(0019] mt^2(DlEmMiZit^-y KftSAaStUP 5 0 
*5g(*:2(7)rt^^raai-5J;9{c||g^$nT*i»). jHr/ 
KaSAaSUiP 5 Ott^OhC/-^ -;/^ 5 1 {;iJ:oTPiP^ 40 

asaiP 5 0<D^wHZit^y h'^T—i^5 2i)'-mS.^tlX 
a*). JK-y K>^x-v^5 2tt#s/ KP€r«S$nTi)ifi 

y h'^T'-i^s 2<D±izT.Uf^mmmm. (^/t^-^-t) 

[0 0 2 0] 01. @3t5j:T/04»C^$nTV^6J: 9 

Jc. gfls2rt<OHfi^:&[6](os&cfj^SB»c4o(t5±gpicii[Hi 
e^jK 2/ KfiB 5 3 i)imMi ^ HT *i ►) . Hig^jK y KfiH 5 50 
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6 

3immm(D^y vpt:i^'^-r^xo{zm^^tixy>^ 
2 3(D±\z.mm\c±wt^ixx7i(.^mf>^xmxmm^ti?) 

^tt5 4i:. ^tt5 4^c:±4'TI^««^e^c:*5^^TSc#t 

tfcroiitS 5 5 y K P ?r— (@55-e*^^'nttg Lfc4^«l 

[00 2 1] iai~ia4JC;^$nTl>5i5lc:. Ef*^2 
P^<7)^y K^^T^-v^S 2 tlHlfe^3jfs' KfliS 3*3<tt;'4^ 
y h':t~zf-f-4 1 (Omg^4 2 t(Dm\at^y KSS)^^ 
as 6iS|9:g$ix-C:foU . jKy KJRSIigas 6 Itm-y K 
^t'-v'S 2 irlne^JJ^s/ Kfias 3 t ©f^*3<tt;islg^ 
^ 5/ Kffll 5 3 i: jK 3/ 4 1 ©^g^ 4 2t(Dm 

-e^l^y KPSraRj^i-5<tp(c«^$tvTV^S, -f/jti? 
*)> Kl»ill|ga5 6liM{*:2©iSEffi<Z)±lc&;&;^[Bl 

^3.0::-^ 5 7 J;o-cfe;&:*-[6)|;:;St!j$tt57K3' 

U^—fr 5 8 t . y U-<-^' 5 8 5 9 \C 

-is6 0«7)«j^g{c:Hi5ftlt?5nfcdfs' K«itg|5*t6 1 t 
Sr{i;tTi3i9. niKy hT-i>. 6 OWSfef^fCtS^l^-y K 
i!&j^lfi5«-6 1 (D^ilk7c(DJf^mizXoX^y h'P^Tt^h 
m^^^^XTi)>hX:ttz'i^mx9Sim-ri^oictj:^X\,^ 
5o 

[00 2 2] *fc. ia2lc^$ti-Tv^5J:9tc:. efl^2 
l^tciott-SsKy KttSiiigas 6(7)3Ky K^^u^— 5 8 
i:R*rfl!ltcH^ y-i^3iT3.= y h 6 2iSSJa$*tT*5 
i5' y— >-3iT3.::r.>, h 6 2lt:i' !;->'^TSrefls:2 

[0 0 2 3] jifctc. ;*:^gHro-||iS©JgfilC'^5^S(*: 
i§a<Z)|Slig*ife(Z)#«XST'i!>-5fiKlgxmSr. MIE^Ifife 
\m^^< y ^^C VD§iaSr^ LTHJISi-Sit^jwO 

[00 24] (ai~04|C^5$nTV>'5i9l-. 

tijPS 0/557i3i/h->-\'-y^5 HCioTMSJc^H. 
5/ K;^x-v^5 2(Z)±cD/Ky KPIi^Ky KftSiiilgS 6 
ro^y h'^n^UG l^:l±oT^v^l^P>^^. g(*^2(^i^ 
SiJ-^jKy KHSASftUiP 5 Oi^bftftA^nS. l»A$nfc 
sKy KPIilUe^jKy KfiB 5 3 ©m^^HfcW 5 S'- 

jKy KttSil^iSgS eiwio-ciftWJ-as^i^^nT^Jtji 

[0025] liI?E^iKy Kil 5 3 <D}t^<OtB« 5 5 Jc- 
m^iZ^*S $ ^ y K P IIjK y KSBaH^a 5 6 Id J: o 
xm^f^^hix. -:^(D^y v^-zf-r4 1 ICflftig^tt-C 
«a^4 2jc^ife$n5, rol^. ^y K;i— :/*-^-4 1 

(r>tp=^^^mxm^a4Q[i^^y:fmwsm4 sicio 

THCP>nT*3«5. 2 2lCliM^;«/;^Gi5^^'^ 

2 4i6i,Xm%'^2 5\Z^^xm.m^iX^^t\Zi.oX 
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0 p pmJi^jiTi:. mw2(7)^n {:kn^m^) <Dmm^ 

[0 0 2 61 itg-&4 2lc«S$nfcJK5' KPW:*«)|| 

tizX'ox^m^tix^'^i). ^LT. nmm3(Dm 
mmm UppmUT) imm^2 2<Dmmmm (20 

6 *M*ic Ltzm. mmm. 2 2t- hnmm. 3 --#bm;5sjk 
A-r ^ c <t i 3 (DmM^&nmm^^m-h 

^«l^3tc*t-r5S^;!/;^G09£a:?:^^^2 2 

<Dfyn<DBti^^mM2 2<D\^n<r>w.tii.^hm<m'm 20 

(0 0 2 71 jJ:^^-c. iKs/ KPlcilXifi^$nfcS^«:(D'> 

3:/NWJl!?ai/Ni^«Sgg3 OcO^-f— !f 3 5|c;J:oTite 
V^Kbix. :>^/^«SAasaiP 4 0d^bStt^2 2(3iaBA 
$ix6. i^v^T. ^«^2 2t#SS*3i:^tt«5ll^ 
«cMi^$nfc^>^^^ilSA!SSffiP 5 i45y- h 6 tcioTia 

^^^asAJtttip s^j^t^it^S'^asA^n, Jt?- h 2 1 

[00 2 8] r (DU. 3 «l*3l350ff 2 30 

3 <Dm.mmmmmM 2 2 og^^jgs j; t>is< 

[0 0 2 9] h 2 1 tC^^i/NW^SrftiSL-Cij^aL 40 
t^y ^~^Z5\t. '?^/^aSA^ttS□ 5;!»^fe^tt^2 2 
tc>>i/N^«^tt3 0 0f^i!jtci:oT?l#M$n5o 
P^. SffSl>3:yN©gtgg3 OomaiiSMIijiS^tns^i: 
(:iJ:'?. -^<D#-;/ K^-7'■:^4 lco^B^4 2<D±(D 
KP(O^T<0^'^^^W;iSd?- h 2 1 lc:|l|i»C^« $ n 
TfT<o 

(0 0 3 Ol ^«)-* (±eS/c«TS) K;*-- 
y-:>-4 1 JCi3(t5'>i/^^«i^g3 0lc:i-5'?:3^^^<O3K 

K;i— >^-^-4 1 icfilelte^TK^ KtfflS 3 A^t>S"J<^JKy K 50 
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tr^ns. :iK>J: 9tcflfe^r(DjKy K^-7'-^-4 l lc*5V^ 

-fi-4 1 lr*3(-t5)!>^/^K>/}^'- h-^w^ftf^Hroi^Ti: 
VF\c^\>^X<D^^y^imL^W.3 Q\c^^'^^y^<Dif^— 
^^^^16^*3 OJiJKy KP(DA#xf^lllwOV^Tro^ 

m@il <D^/i^-y^y h^i^feSr i:*J-C'#5o 
[00 3 11 £Jl±<DJ:5{cLTi^*ft^^lxfc;K:«<0'> 
:t/^W*57j<- h 2 1 . sK- h 2 1 lt^^~ 

hjiu^— ^ 1 9{cJ:oT±#$ti-cya-fe;x^3.— :f 
1 4 14a {caSA (Jj^- hxi-y'^i^^) 

5o rro^. ^^^2 2i:#«|^3i:CDraSrtt«5llg 
J^M^^itfc !>^^^aBA«Sa P 5 Hy- h 6 i oTH 
CP,ixT:fc»?. #«l^3{c|lg3(Sif;^GiS|&^t9*5j; 
tJ5#P^ti Olcio-ciSasnsr i:lcioT3tefil$ix 
TV^5„ r<^^^^3ft^^5«)TPS^$ilfc^rBlTfc«9 
#^^3'^roS*;(/XG<Dggii»«r 
< ai«!l LT t>ife^SSSrfi< iNI«f-f 5 r t i^Xt 
5o LfoSSoT. SBAJw^LT. ya^y^^f:^--:/ l 4 
(Dpaii'y^y^ 1 8izXoxmn^ix^:it\z^*). 

^:x.^^W/)iyti±^=^zi.—yi 4 60*0:3^1 4 a 

•t^tOSrK^f 5 r i: i^T't 

[0 0 3 21 r(Oj:9tCLT#SI^3ICifii/:c^ 
^;f^^G$:^^W9joitJ«S^^*ti oicioTSicggii 

[0 0 3 31 t::L^X\ ^~h^\^^—$'i9<Dm'0ii 
Cl^mzti^V~^i^m^^ixXi5^, :L<n^^)~-7.<r> 
WII&taSli;'cMffiTT'2 6 Ot:T'fc5/t*. 2 6 0'=CtJl 

v^T«. '{#^^3fc?&xfc:Mm;(/^G5r*&Ml=9*3j:U5 
S^StWi oi;:ioT^ir»Sii$*S^ iK- h 

[00 341 jK- h 2 1 iii±mizmi-i> jK- h 2 1 
[00 3 51 :/n-fe;^^3.— y 1 4 OiQ.a^ 14a i^M 



9 

[0 0 3 61 1^toK^$ixfc4!ia^P^;S5Sigi-5i:. /I? 
1^. 3 G t^^mm 9 *J J: U^mW 110 

10 0 3 71 #«l^3 lc«6m^?ixfe7K- h 2 1 <r>>im^ 
Tf. rcy NW|i#«|^ 3 ^^SlEii-r S ft ;i fcM* ;{f X G Id J; 

.>a:/N^^^g3 OO^y^-— f 3 5 '>:n/^|gX«SWP 20 

5 {cif A $ tv. jk- h 2 1 \z.>^n $ nyt ^^^-^f^ y -i 

«^3(Di^aj(Dff:^is^®^2 2<orta5roff;^»J: U tig 

2 2<^i^5gss<t!J1>^s<^6»$^^Tv^s. Lfc*so 

[0 0 3 81 tiioJ; 9 J- \^xm-W^%.(r>>i!mm^<n)^ 

•fA l«^S-&4 2*-b[H!fe^:jKs/ KflS5 3«0}t^$n 
fcTO 5 5 JCtK y KaSiH^g 5 6 J; o XW^^^X- 

[0 0 3 91 tA±(Oiaa^^:>;ii/NWrojK— b 2 l 

(r'f;^^^-v^^'i/) f^^wl^t. /t?-h2 1 
^(DjJ^-;/ KP*5±T<OjKy K;*— ^-^-4 1.41 IC^S 
K?i--y:f-4 I'-cO'^^^N^ef^^tf'fd, ftk:^ (TS* 
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mmmsOit^-y KPWA#xf^||lc:oV^-C»#*>^FB1 

)bi>^tf)^X'^io 

[0 0 4 01 ^-ro^, ^tO;a^;^<^^>^/NW^J|X*fiLfc3J< 
K P IllHieSlTK y Kti 5 3 e> iK y KMAaSttl P 5 0 

--jk y KiRsi^g 5 6 i t) astai $ tt, Tiiy KftsAaem 

P 5 0*^bmi*2©^1-giJ(c:aSffl$tvTJK-;/ K;^7^-v^5 

[0 0 4 11 J^CiS, mm<D^^'y h'P\Z-:>V^X(D:^y h':^ 
r-v^5 2-(DaSAMt±lf^lfe*3ctU^*2/ KXx-v^5 2 
tmm^^-y Kfi85 3 i: ro^roA#x:f^llli, ^D-fe;^ 
^^-y 1 4 lc*5tt-5 JJ?- h 2 1 ©aSAjjRWf^i^-^^lg 

1 (D±i^t LX(DiiFmmmi)m^^ti^<Dim±i-i,z 

[0 0 4 21 ^Pl. Hui$Lfcf^ffiiSi^t»Jg$i^Tl>^/^ 
WiS/< s/ V D^g He J; o T^-^ s/ ^^^kS $ ix-Cfr 

[004 31 mf&mmmmi^xixit. iik<D^^iimh 
[0044] 1) wmm.(D^mmm ( i p p meiTo » 

*L<li. 0. lppm^±. 1 p p mi^TT'SiJ^) ^ 
^«^<OSf^^S (2 0ppmetTo »SL<ft. Ip 
pm£Jl±. 20p prnfitTJil^®) ± 9 fciS 5 

c V Dggts J:u?i}t^«:^g(DS5iit:&fe©Baigx@©fp 

[0 0 4 51 2) ^^mMt^mmt^ttm^tthi^. 

mm^mm:i9:^i:mc%m^-^X\>^i><DX^ Ittx.. ^ 

m% mm) t^rs^xx^tztx^xh. ^m.mzx^mn& 

bt^x%ho ^mmx'M. ^mm<r> 

mmnm d p pmgiT) i:^^m.<Dmm^m (2 o p 
pm^T) x'o hi&<m^\^x^^^(ox\ tct^. 
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